“Similar Figures and Transformations”
Lesson Plan
Iowa Core:  8.G.4.  Understand that a two-dimensional figure is similar to another if the second can be obtained from the first by a sequence of rotations, reflections, translations, and dilations; given two similar two-dimensional figures, describe a sequence that exhibits the similarity between them.
Estimated Time:  60 minutes (using geogebra could be longer since students will create the triangles used)
Pre-requisite Knowledge:  Similar figures, graphing points on a coordinate plane, Transformations (Reflection, Translation, Rotation, Dilation), terms of clockwise and counterclockwise, terms of image and pre-image.

Materials needed with technology:  Geogebra 5.0, student handouts

Materials needed without technology:  Tracing paper, straightedge, student handouts
Van Hiele Level:  Informal Deduction
SMPs:  1, 2, 3, 5, 7, 8
Launch

Use the sheet, “Review:  Thinking about Transformations”.  The concept of orientation is essential in helping students determine what transformations will need to be used or have been used in working with mapping one figure to another.  The first side of this sheet will help solidify this concept.  Students can work independently, in partners, or as a whole class.

The second side of the sheet will review students on transformations, but will also expose them to deciding how one figure can be transformed to make another.  Below is are the concepts that students have worked with on previous lessons. 

Reflection:
a transformation creating a mirror image of a figure on the opposite side of a line.  The line is the line of symmetry between the original figure and its image.

Rotation:
a transformation in which a figure is turned a given angle and direction around a point (the center of rotation)

Translation:
a transformation that slides a figure a given distance in a given direction.

Dilation:
a transformation that shrinks or enlarges a figure by a scale factor from a given point.

Explore

Place the students in partnerships for the activity, “Similar Figures and Transformations”. There are 2 parts to the work:  

Part 1 mirrors the first sentence of 8.G.4 - Understand that a two-dimensional figure is similar to another if the second can be obtained from the first by a sequence of rotations, reflections, translations, and dilations.  There will be three sets of triangles that may be similar, but the students will have to manipulate  ABC onto the  DEF through transformation(s).  Even when using Geogebra, students can sketch their results on the grid in the handout.  Students not using Geogebra may use patty paper and straightedges to help them record their transformations.  At the end of the first 3 problems, student should check with their teacher and this also may be a time to bring the class together to summarize what had happened thus far.
Part 2 reflects the second part of 8.G.4 - given two similar two-dimensional figures, describe a sequence that exhibits the similarity between them. For problems 4 - 6, students are told that the given triangles are similar, but they must determine what specific transformations would map  ABC onto the  DEF.  Again, students should record their work on the grid in the handout whether using Geogebra or not.  When students are done, they should check in with the teacher.  
On suggestion on using Geogebra:  place a point (use the appropriate pull down menu) on the origin.  In that way, students will not have to stop part way into using a transformation to place a point at the origin.

Summarize

When students finish with the exploration, discuss the results of their work.
Part 1, questions 1 - 3:

· Were all the triangle pairs similar?  If not, how did you know they were not?
· Can you describe the transformations that you did to determine your answer?  Is there another way that you could have done the problem?
· How can/did knowing about “orientation” help you choose a transformation to use?

· Could you create a set of triangles that another partnership could check?

Part 2, questions 4 - 6

· What series of transformations mapped the first onto the second in each problem?

· Was there a different order you could have used?

· Did you determine if the triangles had the same orientation before you chose any transformations?

· Could you do these problems without having coordinate grids?

